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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the reduction of luminance or 
the like of an image due to a difFraction phenomenon generated by that a 
pixel size is made small and the like, in an optoelectronic device such as 
a liquid crystal device. 

SOLUTION: In the optoelectronic device, a liquid crystal layer (50) is 
interposed between a TFT array substrate (1 0) and a counter substrate 
(20). A plurality of pixel electrodes (9a) and scanning lines (3a) and data 
lines (6a) connected thereto via a TFT are provided on the TFT array 
substrate of these substrates and a lens (401) is provided on the 
surface opposed to the liquid crystal layer of the TFT array substrate. 
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(57) [S*«7] 

T FTTP-f ( 1 0 ) :Rt/i*riiI«« 

(20) rBi{c?aB^B« (50) d^fiit^^^n-c^ 0 . iix^. 

(9a) CliXjCTFT (3 0) ^i^\^XWm.^t\.ti 

i^m. (3a.) RXZ-T-i^m (6a) t. ISTFTTP 

(40 1 ) tSrffix^. 
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s. 

=jx:$'Ti>zm^^fi. mmmamMim^-th^^ 
[it«3S5] Bifig^^xfi, Bine— *«o»«<^affitc 

m-h:i^v^yi^\,zX^m^^iifzmU^i.z^ mfie-:^r 
fLT S i i: ?r «f® i: S it ^ 1 7^^ 4 <0V %-m*>- 

[a*«6] itriEiiwti. s i Nx (^'f[ii^U3>') 

XJilTO (Indium Tin Oxide) Sr#tf -I i: ?:!RpiSi:-r 
C if 7 ] Ml e-M^oS^co -5 *, (7)ffi:^rco»K±l' 

S, 

7<ov^-m*>-ll^^laKo«5«fe^g, 



mm^<7){>^^m/mu-yj<7)mmiiz. m$.--n<^ 

kx-mm^n^zx^yximi^-thiMt . 

'^wmmtfim^^tvtzmmz^mmm-iim'tiMh , 

HalB-^rco«^(CHuiBieia&i/fH«ia^ffl«fiiSr«® 

mLi.zi5t,^hmii\^yxtimis.^ixx^^hmt:n^^^ 

Sid tcM^SrliS 0 -^i^-^-axSi: . liuiB-^r<^«« 
^ll^f|fnBffl!:Sr<7)»IRIBHC'?5v3t^!t«!i«S:ftA-r-&XSi: 

Hufe^i^'x b 2:M^|J-r.|.XS<?)H(ric:{±mriB— *-<7)S^ 

tcjS3feMSrj^«-raxs^Mfc#tri:i:ttc. mmm 

^rmi-SXgteiJtt-S. BuiBx -y •f-y^^T'timlB— 
»«<7)«®lcaD;tMIBii3tJK2: t^x-yf-VT'coJ^lli: 
hX. ^m.mtMkii^=i-^J-^-^-y^'ktsh<r>tL.xm 

frtBU b $:^-ri)XS<?5^{CJifl9ffiig3tK±tc» 

i^'X ^' 2: Jg^-r -5 XS5r jgfc-ttf i Sr^fSi: i: -r -Sit* 

[ft^jaiii B>riBiHigi5£m-ri.xmtct5ttsi(itB 

■^5 9 X{i 1 0 fcf Btt<0««3te^S<Oi!Jt:6- 

1 2 ] fts^js 1 :rbM8 >-fix*— )i^cfaa 

COOO 1 ] 
[0002 ] 

IBmSt LX\i. mt\i. -ji*<7)^<7)-:fe-tct5V^T- 

^iSftscitfci-^r. v^*>»9>i.>''?-yi^yvM>^'x^ 

[0003] tfz. IMmmtLX. -S^co^^co-:^ 
lCt$^$iX?t^iKh5>'>''X^' (Thin Film Transisto 
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rrJaTiSH, ttFTj tV^d. ) , |gTFT<7)#'«r 

b i>z-tt . 

[00 04] vi<0J:d^rBm^^Stci5V^T«. jg 

iz. ±m<7)mmzmx.^txMzii. mWMmv&(7)±^ 

[00 0 5] 

[5%Hj*ijg^LJ:3 t-rSH®] t*-t^*i^5, mmcr, 

mm^s<7)~mt LX(ow.&^mizti\,^x 

izit. mm. ^imm^miz;^i^tihidiz. 
izmM^titz^m*^^^ Lfz^^m^amwco-:fTcr)ms. 
mizxm^^h t i: t tc. a ^^mm^icm 

ji^mn ■ nma^hztiizX'^xm^Bcomm^^m 

[00 0 6] L*^S(C. icOJir^lCiDViT, ±^L7tJ: 

hVi:^^mm^m^m^gmm.i,zi5\,^xii. m^. ytxm 
mizMf^mLUK ^mmm^zTFTTu-tmmj^mi^ 
iihifi. iSTFTr^-f»«c±t'{±. ^mumm 

[0007] ceo j; ^ tc^-s t . msLii^ismmTfimm. 



o-ymzmmthzbk^rtxttot^ii,. ana^* 

[0008] fe'S:;?^^:. ;icr>J:o^^iiiX(r)Xd^9 
fn<y)T.^*)m\^i:>coi,z^^t^z.i^ti?>. -t^h 

*>. HUieTFTTlx-f S«±Wi. TFTIiZtiif^^V 

m<,z^^xi>^ti.i5^tii)^h^. 

[ 0 0 0 9 ] $ MIB**l6l««Lht;#li3gfc:JtJe 
t J: 0^$*tfe5K{i-«(c^< «0^3KS:-^tf C: t iz 

c: t ii^m. imnb^ipmifr lx tam-i-m^^izii^ 
[0010] y^^ii. ±Mmmmzmi^x^j:^tirch 

[00 1 1 ] 

ms.±izit. m^mmmb. mm^mmmi^zx^ -y^y 
i?^m^^iYVxxiim.mtzmm^ixf:iMmb. is-* 
com^izti ifi msim^^mzn^-t^ mcommi>z 
uyxb^mth. 

[0012] ^^Rffifi^cK^WiZXfiii . iBIS^ra 

flB«ffi^lBKrr-I.C:i:*^fgi:^-S, Z.<r>n. X-f -/^ 

^5. CT;t«f. ■mimsn^tmmtfim^x'hi.^^z 
^zb\.z^^. z <mL^iimf,zm t T mw.m3d(^mm. 

tcAlt L7t:3te3&^ • i^mkth ZbizX^X. mm: 

^^•^ ■?> c: t *^tg t ^ ^ , 
[0013] zz.xmz. i^%mzi5\,\Xii. Me-:tr 

\,zvyXi}mx.t:>fiX\^^ij-h. AMLfzXoHZ. mi. 

i^atAltU;t3t«4mridUyX$:iiiii-SC:i:i: 
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[0014] L^*«oT . *^%BBtc iiitf. mit^tii. 
[0016] 3|s^BJ<7)lt^^a<7)-®«T'{±, mrlB 

[00 17] z.<nfmiziifi\i. wmv'y'yi^:^^^. 

[0018] -f-LT^tC. *^iCfcV^-t{±, Bfg«fiE 

m±. ^v'}'^:^mz'm\^ixx\^hz.ki.zts:htiK ^ 

fgT'S).?.. icOJ:o{c, 2|s®^«, ±a<?)lHliJf3ai^tc:fig 
S. 

[0019] :L<r)muW&<r)^^iizjiiM-^i>iio 

IS^a^-r i.iS3fe^?:iet=:M;t S J: -5 S J: v^. 
[0020] :i<7)X d^j:mmziiti\iMWi\'y^^i^:^ 
^T{zi5\^X^^%m*^B^^ ixT V ^ t . IS b 7 
Vi^'X^'cO^^i*:®, i:.^i>\f^<r>-t-^A-J\^mznt 

[ 0 0 2 1 ] ^ ?t . -*rT\ i<75ig3lclS^^#ffil=J: 0 , 
^<m-mi.z:;:-oXmz^j:mS\mk<n^in<ii^i\.ti<' 

$>hi}K zmmzxixu^muw^^m^himm 



[0022] M-rstc. *itiJ«t;iixt±\ {5tlc^'<->t^ 

j'hi^n i o T miff -r -s ^tioii^f gssto^S: t a 
[0023] ±^<r>it%mi'^^zmx.hmm.x'\mi<z. 

[0024] ic7)1f^^^ii^^^,ggP«lS^=*5<'^T. ^■ 

CD J: 0 =5rtg^ ^°:5' - ^zJiTt::^ ■'T {i , 

}mMMti}^WLh^\:^'^'t\'W$k<D—'OX'hht\^x., ^ 

[0025] ■i^^^cr>mM^^w.com<^m.wx'\t. m 

\,zx "on^-^Kfzm^Mz^ flilfS— ^rco^coffiSf^k 
[0026] z<r>wek^iiiV,t. -fiffymL 

^l^^JltfiOfc, UvXrtSrjlff-rS:^-**. J: 
. TfecOii^T^OPSS: cfc 0 . ^ J: 0 5i*C 

[0027] :i<7)uyxmzuntf^^^-^tix\<^i>mm 
Timi^z^ mimmit. s i nx m-iti^v^y) xt4 

I TO (Indium Tin Oxide) Sr-^-tf J: 0 1-"^^ i 
[ 0 0 2 8 ] CICO i O ^mtS-liZXiXif, S i N xXJi I 

ToiJtf^:smlmtLxmm^J:^nx'^>h^:ti}-h. 

[0029] 2|s^Bflc7)fl;m3t^Sc0flil«O®«T-{i. 15 
^—n<nm^<ri 0 ^<?Dft&:fir<r)*«±fc:ii, a U > 
X5&<sStcfli;tfeixTV^S, 

[0030] :L(rmmzi.ixxt. -^^^x^wxiizx. 
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izm&i-h t ifi-^^t ?^%<mmi^t,z 

[0032] ^wn(r>m%'!}t^m.<^m(^mmx'\,i. m 

^wmffiti. ^m^md^mifM^tifcMUizmi^^ti 

[0033] iKDmmz^ixj.^.mm'mmmt^h.^xh^ 
TF^mmfi. ^m\:j}mifim.^tum±.vzmfSL^tix\<^ 

[0034] *i6BH<^^s«e^a<oiiii:tr^i, -St 

comum^zmM^^^mmn^tix^^. mi-n<r> 
mmi>zx^ •y^yi^mf-'^ir-vxxtim.^icw^^ti^ 
wm-^mx'$) -o X . ms?.-'iT<7)mwLtiz . u-jxh^m 
^mmLxmQm^mfS.-ti>xmt . msma^^mm 

ms!^<nn^mfmd.—-fj<r)Wsi±fiz^ ^m---ijcr>wsL 
x'mmmmzuyx^m^'thJLm.t . a^w*^^ 

m-hiMb. m^—ncomm.<r>oio<r>m-n<DmsL^zn 

imr-:^(nw^v^mmL-)f(r>m^mznM^^m'&i: 
[0035] ^wi^<n^siidt^m.<r)mm-nmi,ziiti 

[00361 Wj. ^WR^:ziitHl^--fj<7ymL±.\iZ^ 

'Rifi^m.-^tifctk. '^wmm.<oim^ix-tzmm<>z^mt 
9mm^^tih:ib^z^j:hcr>x\mx.^i. mti^yx-h^ 

-1i<r>mi±i>z^[zm&^ti.X\>^h<7iX'hirJ,t. -eo 

xnmz%%.mt'^^ivc\>^hW§:Qh'>x. mmv-y 



[ 0 0 3 7 ] UVXl^SPeT)^^®^^^/-:^^?)^^ 

^ffi«. ti,i>zw-mmmi^i,i^;iti,zx'o. m^i,z 

l,zm^-^tihmSSiMRX/miMir:mwm$l>zii \ 

[00381 ^tJ. *ffi:^(CV>-3 r^Fffl^tJiaSj LX 
a. Mi^l>Ziimti:£\ CMP (Chemical Mechanical 

Polishing) wmtnm-tib^itnfx^\ 
[00391 :^^m<^mm^m(7imk:fjmeo-'mm 
x'ti. mi^mmmii-^ hv^ xmzmm^tuzmsi. 

tftfctk:, «ineiHII55r?^«-r-&Xig(::t5tt^Bfrl5x.y 

g«^f*{c{i1iriB3g5\aS±tc:«i»IS^:ft-L.THirlBX>f »/^ 

y^S^i: L-C<50»]Kh7i'i''X^'2:J^f^i-r.i)Xg$-H 

[0040] ClcOffiiafcrififf. , ii30g 

^z^-th :l t t^mt^h . 

[00411 3fs:^J<^«^3t^Sc7)!|St^r^fl&<0HS 
«T-{i, Birie^>'XSrJ^fig-raxgtcfoStl>lulBx -/^ 

[00421 dcOffiatC iixtf. W-i^'X h(Cj^m$il/c 

t . X >y h X -y f - y ^tc J: tiW, X >y ^f-y^mifimsi 

muu<rm.^%-b^ i^ui^xh (ovmizm o a;^^*-' ^x 
zc-y^yy^msf^rtuf. mmm^rm^b LX . 

[0043] ^tj, km^fzwmmmmv'yyvx 

^m^mm-hmmznLx. immk'mi-thi^i.z 
a \ -^x {m\z . MiBx -y ^ >- j/t V ^xmm^ t x -y 

Mt'-eix-f ixat^vTX •y^>-i/MSr^StT'fiJffl-r^ fc J: 

[00441 c:c:T\ >tmffl<^x.yf-y^?S!: LT 

(i . W i. «\ lilT I. i, Wffl-r Sit A^^TIgT' 

fcS. ■r^i?^>. mt±'jg7lflK[*>'ws i {i>y-/x^y 
jiSS? (H2 SO4 ) 7K^?gfcJiK^bK^7K (H2 O2 ) 

7jc?i^c7)ii-^?S, 7l«K'(br>'^-'>A (NH4 OH) tK 



I 
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«?gkisss^bK«* (H2 02 ) mm<^i^-^m^ 7v 

•(bK* (HF) ^ 

(HF) <;)7k^?«. iSK-lbK** (H2 02 ) 

[ 0 0 4 5 1 'Srfc ^<^fl6<^ t fi. JilBS??'! 

t>x -/ hx yf-yi^iST'^^ffi^:^'^^^^'^*'^*^ 

[0047] *^BH<Ott^^«ISIt^<tix«> 

i:<0^rv^ jgaxl^t'. ^m^^ '7-hr 

p o s 9 -y ■?->'^^-/i^^«=&a^'f'^*^"^* 
[0048] ^Wm^<^i- ^ ^:fPffl&^>'fl!i<0*'l»«±i?: 

[0050] {m'i^mm^-f.ifW^<r>^i<^^ 

V^-C, 01*»^04Sr#,^.t-CUiHtrS. ClCll^s 01 
1/^X4 0 i«f^ffl«jm5:^BHi-'5''ttf>li«a5<0<S^S: 

[0 0 5 1 1 01 ic^sv^T. '^\^mw.z^\^h%^ 



a^r^lJT FT 3 0 coy-XtC«^MtC«^SiT-'^'''' 
|>. T-rS'He atC»*aOBmft-^S 1 , S2. 

[00 52] TFT3 0<?)^r'-h(::^^3aA> 

3ai^yNVUXWt3^(i-tGl. G2. Gm?r. ^ 

fo 0 X^ .y-f y^3g^-C«>I.T FT 3 0 Sr-W^^i 

[0053] B««Si9 a-&^LTm»3te¥!fi!l®^-^ 
1 S2 Sn{±, Mr^lSKtC^^S^i-^-**'^^ 

[ 0 0 5 4 ] C ^-C«»$*1.^cffi®«^'''-^"^*^ 
^^3 alcMA-C', #fl??*7 Oc^a^fiffiSSM 

[0055] OTf {±. ±ia7'-^'«a6 a. ^SIR3 
a TFTSOmzX^. ±J&<^^^^®^^^^ 

23it;f03 ^imLxtmt^ . 

[0056] , B 1 mmmi,zm9^^(^* 

{±02 OBiffi0/>: a 3 l,zJrrt XoiZ. mW<£T F T 

TU'f a« 1 0 i: . ::tHcM[inEB$nsSB^=^^S*i6i« 

«[2 0i:^ffiii.-CVM,. TFTT1^^««1 Oli. 
|6]S«2 0«i:, {?i|i.{f*'7Xa«^^^a«*^^=5^S_- 

■Cli««®9 a{±, I TO (Indium Tin Oxide) 

[ 0 0 5 7 ] flU:^, Mi^««i2 0 tc{±, -e-c^^Bii=«-' 
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[0 0 58] — ^r. IlI2^;i3V^T, M^TFTTVAm 

ixTfc 0 . ®S«@9 acojfi^«l<7)^^tc:«-«?{^-5Tr- 

[00 5 9] ^IS3a{±. ^f^lsJl 1 ac^Dofel!** 
±3&<'3<!O^IS5«^t'*L^-^^^-^I^^l a " t:**[6jf 

•y^i^:/ffl(?)TFT3 0*^iS{t4ixTV^^. 
[0060] TFT30U. 03fc:S^-r i a LDD 
(Lightly Doped Drain) flKt^qgrUTfc 0. ^<?)*S^ 

S^Jg3 a , «R|;c{±'.-K'J 'J 3 yllA^^):^: 0^183 
a*>^,<7)1EI!ltCj: Of-^^/Pj&^J^^iXS^frJi 1 a 

<?5f-v^-7l^iSl a ' , ^ia3at^S#:Jll at^ 
im-t h h i^MSr^tf ffi^M 2 , i|^^f*c« 1 a 

felts iSiiiSy-:^®!^ 1 b H u-f l 

c mf\,z-m^v -:xm^ i d ^.t/iSiiig yv^ y ^js 

[00 6 11 ^±J. TFT3 Oti. ifi L<{i03tC^ 
!5rv^3f7-fe«y bfflj^SrtoTiV^L. ^^3 aco— ^ 

'f :xfflJS^?gfiK-r s -tr /P7 r 7 ^ yStfo t f t-cS) o t 
i)j;v>. ■i.fz. miHiSfiJ^ffiTii. M^;^-Y 'y^>'7'ffl 
TFT3 0<o^->flffi^. «?iigy-;?.fsisi d^lt/ 

^r- Mi Jth L3t*^ Clix^tfDStc 2fflJ.:JLh<7):5-'- 

v^(ih Ur;l^^'- Mil±T-TFTS:«fig-rixtf> ^-v^- 
t y -;^S.t/^ H ^ ^'■^i* i: (D^^^co %m: 
m±.X% , :t 7ii#«0^8i£$r««r -6 i: **-C# S . S (i. 

tc. T F T 3 0 *mfig-rs^*#:« 1 a \±ttm^^mx 

SrH-S. C: i: t^X'% h , 

[0062]-?- LTm 1 %WimX'\±m\Z^ dCOT F T 

3 0Ttc{±Tiifii65fcMi 1 amrrm^^x 2i3m^ 

^ixTV^Sfctttc. MTttfejE^e^l 1 a*%M$iiT 



[00 6 3] :i<r>o*>t-r^ TiimWki 1 ati. ^® 

'o^mm<r>mum^^m^Lx^^h, ^fc. SBo^i^tfo 

^{i, H24'iif:S-l6]t=®tXS7-'-:5'l86ai:ll24'fll 

1 atCOV%-rti. SeaiO^*ll3 0 0<^i®^i:l«l 
-^iO^fiSgi&^^TFTBOKJ^LTSI^SraJar 

2ti, TffllJg30Kl 1 a*><i>TFT3 0$r«ia»ait- S 

SltgcOJi*^ TFTTl^^^l 0(7)^BfcJ^fig$ix^ 
diitiO, TFTri/>fS^l 0(7)^ffiW®B#t-fett 

T F T 3 0 coim^it ^ RSih-r -s. ^tg^^-r s . 

[0 0 64] ^LT. L'i^::2:4 0 0 2 3 
^-Ti^fc, TFTru-Ya«l 0k:*Jtt6?SSJ15 0 
t-*M6l-rSffl!l<0*B, ■r=3r*>-^>ia3T{iKa«l 0<0± 
mf-zm^^f>.X\^h , J:0I¥L<«4. 1^^X4 0 IJi. 
TFTrL-^»«l 0±fctt:Sffc> W;ctfK*«10<0 

^^^tsiioi.zm^^tx.x\^h. tti. ^commiiLm 
mzmfSL^ntimwcnmrnm^ 9 a co— tcstiprrssp 

i'X4 0 1 (i. 02fc:^f J: otc, TDB«(c;^T^^^tc 

(t-=5r^?^. 2|s:^BJtc:V^d r^P^lSj ) tB&— 

[0065] § ^>tC, .I«0U'>'X4 0 1 Sr«^-r-S>— P 
— :)C7)p:^X<0::*c#§{i, ffifiaM^^Si9 a(7) — — o 

[006 6]jDi.T, zcr)UyX40Hi. ^(OP^mz 

§nT=5r-l.. C:co^SE«4 1 K^mmttXli. MWmiz 
imUS, S iNxXiilTOm^rhX^bX^^, 
[0067]— ^r, 02S.tif03t:tJV^Tti, 
7 0*«. TFT3 0<7)llfilUKHW"fy«i^l eai/^B^ 

mm9 3.i,zmm^tifmmmiiLmmm.mmt Lx<o^m 

milt. H^llffili^itWii: LX(r>^m.m3 0 Oco 

-mtij'. ^mii? 5^::^^L•c^^|6]i^«s^^s^^:^^ 

J:Kim^^tiX^^i,. Z<7>wm^M.7 0i,zi:ixii. ffi* 
«®9 alcj3(t*l:(4«i*!^5:^#icl§*^SC:i:*s^ 

[0068] fpmmi 1 (i, mi.imm/it(^^v i^v 3 
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«mffi 9 a fc 3 y ^J' b*-'K03 

Ttt^a^) ^^tT, li««ffi9aJ:TFT30cO^ 

[ 0 0 6 9 ] c:<^ J: 0 iz^mmi 1 SrfW-rittf^ JlPa 

gEit*^(51li.«f20 0 0nmg^k*<Tt>, 

y^'^ h;^-;l/t:'«M1-2.iSffi6*)S!li14SrifiUSt 

[00701 «aia3 0 oii. mx-im^xa^^^^ 
c:<o^^3oo{i:. ^mmz^^t. m2i,z7p-rxo 

o<o}^^«J*<oii±tc«iH-s. 
[007 11 ^«J:d'5:^»ia3 0 0i4. jfftL<tt>a 

rnXm^MM t LT iOattcOJJ*^ , T F T 3 0 <0 
ifflfcfcV^T ASt5fc&^'^>T F T 3 0 2:ii3t-r&ji3tJl i: 

[0 0 7 21 t.tz. ^31113 OOtt. iifiL<{±. ®» 

i&Eiss 1 0 1 \,z^^^fihi!L-m.^nM<r)^mx' 

[00 7 31 il^«*IS7 5{i. @3lC7F-rJ:ofc:. C^;?- 
tf^5~2 0 0 nmgJSOltlSJWflV^HTO (High T 
einperature Oxide) LTO (Low Teoperature Oxid 

|gi7 5{±Sv%{ii:J:v^. 

[0 0 741 022it^03t^fcV^t:J±, iie^Oii*^, ^ 

y^^' h*-;U8 3*i-e<x-e*T.§fi7L^^^-^l*^*^ 
{fi4 1*^^S^^t:v•>?.. 

[0 0 7 5imiSra^lS4 1±fc:J±, ^'pmTi-^ 



ii8ja 7 1 1 1) 3 >- ^s' ^ '^-''^ < 0 3 '"^ 

) iX^?L$n^^ 2 «ia«S»IK4 2 

[ 0 0 7 6 1 ^13. ^ i«(0^®tii. ^ 1 mmmm 

4HcMLT(±, *5ll0 0 0-C<7)MfiicSrtrd^fcC^J; 
2)gRMfegiM4 2ti*tT:J±. ^WJ;o^Mll£5rff*'* 

«»ill3 0 0<o#ffi«jfit-4l:^^^'^'^ 

[0 07 71 m2SBieiSK4 2±W±. T-^'^ea 
miSL^flXa 0 , .ltl./b<0±lCt±4'^ 7 1 ^51 1 

3 mwrn^A 3 * ir-C V M. . 
[0 0781IS3Jiiai^K4 3coafflt±. CMPSJjg 

m^zx^^WL-^fixa^ . ^ffyr-}j^z^-fh^M^ 
^^=mi.zx h^^zmithmm 5 0 coiiisi^^ 

[ 0 0 7 9 1 fc^i t , 9 IC^ 3 liFHl^#IS4 3 

^S^^IO, T«^^12. Ig 1 )lSffi^liS4 1 
^ 7r_^.«l6a^<7)iSgl^TFT3 0^2:SJ^>atfC: 

[0 0801 iOi^'Srtt^t^^^l^'^^'^^^^ 

fg^3t^St;tjv%T:«±, mi<z±.fl]yy^4' 0 1 CML 

Ji5 0Jtt^ffi^®9 a^^23StT§fe3te«. »Sm 

s dtui ^>'X4 0 1 ifi. ±.^<^ii 0 i,zmm.(omm 

xh. tf-ifj^-^x. mimmmi.zxtni.TFT7u 
^^ioWB*»'oaji«-?>jei-*fL'^~ ^cojitT^s& 

}; (i U y X4 0 1 <^**WJ^S: ^ tc-r«.*\ 
if.:' ±.ie^S5fi4 1 1 (r>m^t LXm:^tR-thi}^''Z 

[008 11 ZZX\ m2mm3<iZm-i-®^^^9 a. 
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[0 0 82] ^fc. ii4ii, mm^<7)m^i:mmtfm 

I) V h y ;^ tefiJ^tcJiii^Si 9 a i^m^^ tiX 

^yftCfcV^-CW, ^mii^m 1 aiistsTFT 3 0 
^§tLTI<^-|.C:i:*«5^$ixTl^S, *7t. ^^3 aT 

JS^feM 1 1 atimfS.-^tiXi5 0 > HSOMPfll^Sr^l^ 

T-rJ'iSeai:, ^£iK3atcMfi=L-CSia§n-C».^-5 

[0 083] ^r, lJLhcOJ:a^«figlcfcv^-C, 
*^L<lll^l)«0{i, Tffl!liE3lfl^l 1 a, -r-^-Jge 
aatX^EI|3 a 0^*«-JKtc3t^3SBrf .ajt*^. -^CO 

:t5-;Wt|5|«=5rfPfflSrt>oC:i:(c^:-5>*^^T:-*>.i>, -g-co 
iS*. 0SffiCtiftSailt«{iSii6-C^ 

[0084] L3&»ac, m 1 mmmx'ii. ±Mcr>x o 

0 1 $rfflai-<t§'§ im:\^mzh^t^(>.±.^<r)i: o 

. uyXA 0 1 coetfff^fflt: J: oTtT*>M-r<J; d 
ate. 5S»JWtc:i«lE-raii:3&*^tgi:'3:i.d>^T&-&. 

[0 0 85] L.*>«>, mis^»g®tcj3v^r«, vyx 

4 0 1W, ^Ortg|5{C±^L7tS i NxXJil TO^*^ 
[0086] ttz. mmm^Z^h UyX4 O 1 

(i. TFTTu^mmi o±i,zw.mzm^^fix\^fzi)- 

[ 0 0 8 7 ] ^rfc, VVXA 0 1 fcij: SJg*ff^ffl*<fl:* 



S c: i: *<^tgt'3i i, . 

[0088] (1^2 jlSSJ^K) mTT'(i. ^^m<7)m2 

(Dmmmi,z-o\,\x . m5i^mLxm.m-ti>, 

'7^^aUyX5 0 1 timx.hti.X\'''ijkXm'f^i>MM 

10 0 89] f^2mmmmi>zti\.^xii. ast^^-ria 

i,z. ±^cr))Cifiims.2 0t,zii\,\x-?'i -^xDuyXs o i 
■thXdt,zLX. ii\^mm2 0t-tii&jt^^J:dl>zm 

m.^tLX\>^l. tti. Z<7i-?-f Uy X5 0 1 <7^±M 
fcUT, :^^<—:ffyX5 0 2tfimfSL^tlX\>^^, ^<DA 

j<-:ff^x 5 0 2 tMf^mL2 ot<nmsii. mui. 
mMcommxi,i^mi>zmm^mmMim^'ti>:i tmiz 

[0 0 90] Z<Oj:'j^'?-(^^UyXS0 lliZXtl 

tf, mmmms a±cr>^&mmiz?jtiift^m>!bhzti,z 

[009 1] ^if. -7-^^nU'>'X5 0 ItCil., V-k 

lagfc^-riatc. m^am5 0'PimsiLxmmm^9 

aizm^^. hi^^iiUyXAO l3&^#^tt^V^:©^S: 

Ltzm-^izT FTTu-fs^ios- asff-r 
v-^t^fc-oi-k-ct, mwmi,znLx^w.x'ii^\>^—^</) 

nU>'X5 0 llc^^-ttSfc. ttJW^^3t3V-»-C. ^< 
X5 0 1 ^l5(t/v:««S:^^|.Mmtc:=3:'9A»fc=5rv^. 

[0092] L^^sic. m2mmmmi>z}3\,^xii. jm 

coio ^mib^a^^ LfztLXii. ^tUb^TJtt^com 

m^m<^Tb\^^ommzmti^izi^mL^\'^. ^r-c^ 

<i>, lg2SISfe?^®-e«S, ±^LrzJ:ol,ZUyX4 0 1i)^ 

msSi^ixx^i^tztizxK). ±^<7)mibmzm&mn^ 
mtmmi/zxtiit. mibf^-i^?:^i-^^^^<r>tti>zt!i. 

ULXi^miMWiiz^i.Xo^mz-o^^Xii. ZtHz 

x?j[iytmim^^(om^i>(^±^Mj2,tszti3<X'^ h 
(TiX'hh. 

[0093] ^rfc. Z<7ii.oi,zmibMz\n^h^m^iitz 

'^h\yyXAO\i<zii\.^xio. }L^l.fz. igjfw^a^ 

^■^^mm-th i 3 tcm^im^mwmi:mmzm^w 
fz^hzbti^m'chhztMmo^x'i^^^^-^, 
[0094] {"VM^^mw^^wm^) a 
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<oH-H "iSffiiaT'ab^, 

[0095] m^3XfWl ^z.ii\^X . i^W0&W^^^ 
0J:*««l6]iEB$tl.TV^I., TFTTU-<*«1 OiiJt 

i<ii««2 0fc<^iam, ?etB^B«5o*«ftA$tL-cfcO. 

;U«5 2k: J: '3ffli:t-«*Sii'"^''^-S' • 
[00963 i^-;U«5 2Ji, ISaSSrliSO-^io-tir^Jt 

[0097] i^-Zl'WB 2<Oi'HI!l<0MlSt<i. x-rJ'ia 

6 a \,zwm^'^n'^<^^ ^ 5 y ^T-ftJ^^^ fc J: 

I/j1^lilBSfiSg?SiS^10 2**TFTrU"f««l 0<0— 

^CO:? 5 vyX'Wk-th ^ i: l:<t 0 , ^^3 a $rffi 
ilrri)^£ISOIEi!»lsI8&10 4 7&^ ^K^-iaicBS^-n.^ 

[00 98] =5rfc. ai;«*&$ix^^^-^ 

maJlillSSl 0 1 0 a<03atc?&-?TM 

ffl!lt::ffi?iJtTt>J;V\ 

[0 0 9 9] TFTTP"f««[l OWJSS— fflWi. B 
m^^JSl 0 a<!DMfflItlS(t*><ut«3lSSliBE6IIIKl 
0 4raSrO^:<r^*^<7)aSc^7)ESl 0 5*-mtt^>ixTV^ 
S. ^/c, Str6l^«2 0<73=J— fgB(7)^-^<i;t— ®Bf 
CtJV^Tfi. TFTTU-<3i«:i 0tMlflia«2 0i:« 
^Ttt^Wtc^fflS- 1 S7t*b«7)^ii« 1 0 6*^tt^n 
TV-*!), -ett. ll7lc^-rJ;otc. ll6lcS^L7^>:i^- 
yl'W 5 2 i: iiffH tl&IPSrl^oStrSjSm 2 0 ^^IMi/- 
;U*J5 2t:J: OTFTTU-f ««1 0K:ll«$ix-CV^ 

[0 1 00] H7^Ci5V'»T. TFTTl^^^lOit 

«oiE^**?^^$tLJtfi<5DB^«flS9a±ic. iarsi^jfy*}^ 

^S^iTV^S. fl&:^r, M|S]^«2 0±tC(i:, S*(f]«fii2 



[0101] ^tJ. TFTTl^-f^^l 0±lCt4. CliX 
^<^:^'_^|||gt!,jlliiS 10 1. ^SMIBWiniSS 10 41? 

[0102] im^fz^mmw,z.ii^^x\t. f 

-9^mm^'^ 0 l&O^^^^HIS&l 0 4SrTF 
TTVAW^l 0±lCig{tS're*>'5lC. mKTAB 
{TapeAutomated Bonding) S^±lC^^$fL7tiBIJlffl 

Lsit, TFTTv-^ftKi o^^^3agc^-i£^t'^i^5^- 
itf swstJ^TFTr^^ffi^i 0(7)aitt3fe*^'ttsitr5 

WCtt, ^Ji.<iTN (Twisted Nematic) ^: 

— VA (Vertically Aligned) ^— PDLC 
(Polymer DispersedLiquid Crystal) K^<Olfif^ 

[0 103] (Katrn-feX) iKtC. -hiELJ^^m^ 

mfm'^^^n\.xw9^h > ccic. 08&t/09 
^«t$■ > 0 3 (rmmwn o -i^^f^ii i a#)ficf^&g6 
[0 104] ii-r, iiscoxa ( 1) tcTK^ioti, 5 

««[105:fflS^4. »^t<«N2 (M«) 

^:T:vS1t^x#H^t'*^9 0 0 — 1300 -CfTJaiS-C 

XM-v^UV^^-iO. 1 0 0 — 5 0 OnmS^ 
COJH*. if^L<ti:2 0 0nm<^Klf<?^ii3tlKl 1 SrJ^ 

[0 106] iXi::. (2) iZTjk^XoiZ^ m 

IB^Tt^ 1 1 ±co^mifZU'JX h 6 0 1 SrM^ ti^^fl:. 

igix>?xh6 0 liiZidLxy^h'Jvyyy ^m/^y 



I 



[ 0 1 0 7 ] llScOXg ( 3 ) I^ZTTs-tX oiz.m 
iegBPgP6 0 2^fMtT. j^TtMl 1 a&VTFTT 

•y-^yj/fciO, I18<?)XS (4) tc^^f J:d(c. ^® 

CO 1 08] ^<7)|g. ±IBx-y^y^(i, i?iL<{i'> 

y^yyizxtt . msffijim. ( 3 ) iZTji-tJ: o X 
•y^V^^lc^t LT i; Offiin;<7)l§<'^a5fi[iciol%Tx >y f- 
y:?'cOjifi=*^)X< l^v-":^ h 6 0 1 COW® (0 

tfTM) tlilOjitfiafctTSKx.yf-i'jJ^A^ifTf 

<?3j;d^x.y^i'i/2:iiff$-tir3o, m^m^tTmm 
Etm&^ti^zti,zj:<^. mi^iomm^^tL 

C 0 1 0 9 ] ClcO'^i >y hX-y^V-^lCfeV-i-r 

{±. 3l3t]Kl IS-tXTFTTU-f^l OcO*ffiS:X.y 
^y^^-r-l.c^C'^-fi'filBLTtx.yf-y:/^?:. ^ftt 

[0 110] dClT, MiKJSl Ifflcox.yf-i'^^JKfcU 

TJi. ^^mBm^zti^^xitmui. ^.T^zmfhi^cn 
mm-thztii^x%h. -t^i^-h. m^i i*iws 

i*»^)^l>%&tcti, x.y^y^^?ffii:LT. m (Hj 

SO4 ) ^f^JStaiiS-ft*^* (H2 O2 ) *?§?«<7)?I 
7mitT>'f:-'^-U ( NH4 OH) *m?gi:3i§®S 

^fcdc^Tk (H2 02 ) 7mm<om-^m. 7«y-fii*3g (h 

*^"T i A^^>^^^-^lC(i;. y -y^lykm ( H F ) co^jg 

T&m^t'iimyk (H2 O2 ) c07j<s?8t^^fiiffl-rs:: 

-mizx. •v^yyx'^h<r>X\ Oc:M«T'x 
•y-?^>'^?K^^-r-6¥raSr*»tt-l)^i:^<. ^L7t 

X .y ^ v^^SjfflSriyrf s i t ifi^mxh s . 

[ 0 1 1 1 ] $T . mico J; a lc[HIgg4 0 1 P*^'J^Bg$ 
tut^. JXtC. @9(50Xg (5) tCS^fiatc, l^i^'J^ 
h6 0 iSr^LJtflt. L'>'X4 0 l±3tVTFTTU 
1 0<7)*®±{CM tX . S i N xX«± I TO^*> 
<^^|.a4 1 OSrfi^f-S.. ^LT»:lc, I19<73XS 
( 6 ) tr^i-J: d tc. ±ie<o]l4 1 ORX/rmWtlSk 1 
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Stt$iirS i: t tc, iSStga5{i(cW«?g ( x 9 'J - ) 

[ 0 1 1 2 ] icT) J; 0 ^Tfi-ftitaaSrlS-rc: i: i,zX r, 
X. I19C0XS ( 6 ) fci^-ri dtc. Dfll[P4 0 1 Pcort 

g|5io;^fc:BiifeM4 1 03!)qSfft--SJ^.®« •t^h-h^(7)[H 

mzii\,^x. m3xmmLtzmm4 1 i*<5t«$iiT^ 

^UyX40 1i:mtii^-^?>Zki)^mX'h^tki> 

tc. ^^«4 1 1 (^«mstrF(ffl3g3(yi 1 1 aco^m 

[0113] mz^ m9(r>JM ( 7 ) iz^Xdiz^ T 

h) tiX^ TEB ( T- h 7 • X^;P • .-Ji- M^- h ) 
X, TMOP (-rh^ • • :t^>' • 75rXU— 

h) ;5rx^5:fflV^-C, NSG (y>'i^U^-h;<f7 
X) , PSG ( UVi^U^Jr— hTjr^X) , BSG {.-i<D 
^^j^Uir— h;iy^X) . BPSG (;}?0>"jyi^y^^— 

^-fti^ y rj v^mt-t:>ts:h-Ynmm 1 2 ^ j^^-rs . 

JKOTflfcteiSMl 2(?)JKi¥{i. 0llitfi«;5 0 0—2 0 0 
0 nmSgSfc-T-S. 

[0114] ^V^T. Tifi^M 1 2±fc. *«;4 5 0~ 
5 5 ox:, t<{i*«j5 0 0*C<7)itt2&<«g;a^'4' 
T\ Sai*«?4 00~6 00cc/ini Ti<r>^Ji^vViS 

*5j2 0~4 0PaOCVD) tCiO, T^r/P^rXi^D 
3 ylKSrJg^-r-i. . -e<^fA. M*j?H^'fT\ f«j6 0 0 
~7 0 0'CI:T*^1~1 OB*fS|, i!ftL<{i4 — 6B$ra 
<O^«(!iBiT--;U50;a^Sfrr ^ hi.Zi.'f). p - S i ( :K 
•Ji^'J^y) M?:*«J50 — 200nm<75Jl[S. »*L< 
{i*?»l 0 0 nm<0»§i:^:SSTiaffl^:^§-«*:-5. llffl 

•C t J: v L , xdf i^v i^-- r^$: fflv T-— ;i' 

■CfciV*. ClO^, BSX-f -y^yj/ffltfOTFTBO 

nf-v:t^;WSi:-t.g.*^P^A'^;PSi:t-|.*HcjEi51::. 
T. Vi^TC^^I I \ mKM(nY-f^VV^mp'^ZA:^ 

[Oil 51 MV^T. TFT3 0S:mfi£^6^f*:Sl 
aS:*<j9 0 0~l BOO'CcOJSjK. »t L < 1 0 0 

o°coia;Kicj; o^iSt-fkUTT®^'- vrnkmiY^^ 
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^*iilat±, j!5j3 0~15 0nm<7)ff$. » 
*L<{i*«;3 5~5 0nni«;?$t=fc'5, ^j^acOflC 
$*J2 0~1 5 0nm<0j¥$.if*t<ii:*^3 0-- 

10 0 nmc7)IS$ fc^^. 

[0 1 16]^V^-C. iif«^W>y^:/^ffl^TFT3 0 

<7)x^•y>'i5^-^^^'«Evthi£:gJ«•ti)/^:*b^^. ^ 

[0 1 17] JXt::. |19<7)Xg (8) tTrrfiofc^ ^ 
jEC V DffilltcJ; 0 ^ 'J >- U 3 y^SritW U . Stc U > 
(P) Srl?6fi£iiCt-C, dcT^d^Ui^UnyKSrSm-dl-r 

V^. C:<7);lfJv''J3>'Kt7)«iWi.l^l 0 0~500n 

X. 7^VUy:5^7 7-fST/X./^y^^tJ:0, TFT 
3 oco^'-hm«i^S:-iri'>tBfrS<0>'-?:5'->'cO^M3 

[ 0 1 1 8 ] iJcK. milB^f*^! 1 atcov%-C , iSiSS 

y-^mm 1 bat/®i*s F' 1 c^m-ts 

>fyfSJ^13e$rm-rS. H9<7)XS (8) t 
tJV^Tti, J:*t<b«-«lSlb, Ic, ld&t|flet:o 

[0 1191 ZZVi±. TFT3 0SrLDD^jt?:t>o 
nf-^:^^;W®cOTFTi:-t.i.^^ittHH-^Si:^ *^**^ 

1 c£3g«-r*:''ci^)lc. ^1113 a (ir—hmm) Srv 
X^iiLT, P^«0V]K7n«<OHw\-y2riSigST- (09 
p^3j->'$r l~3x 1 01 3 cm2 COP— XMt:: 
V'-T-tS. CimciiD^^JISaTiO^friil 
a{4f-^*;l^J*l a ' t^-S. C:<0i:^^ia3 a*< 

JSHl^^ VHISI e?:Jg^-n>fc«>fc:, ^36^3 a J: 0 

S:lS?8«-C (fi»J;t<f. P^f^ryJ: 1-3X1 01 ^ /c 
[0 12 0]=5r*i. icOj:olciS?e«i:«mgE^2S|ig 
<75P_7'^!ffi5-ffc^ :t7-fe-/Mi^«TFTi:fCt> 

T^'f >^<OTFTi:fCt J:V\ C:cO^^%<?)K-^ 
[0 121] ijLhiOi^^XgSrg^Clfc-C, 



®t3(si)TFT3o*5?g«*^'^T-ri.. msx-TP 
1^ 1 iiraffiit)ii4 1 <nm.m. 2 Jis«5i!fli4 2 jg^itm 

tc. El T^MH 3 -CSiBH L 7 0 «f «1 7 
1. iJI«*l»7 5&t/^*ia3 0 Olril<?:«)l-ri>-i: 

^M4 3}B«37-'-^iK6at??:m-ri.. *3t. 

SiznVXii. ±iETFT3 0, 4'IS«7 1&yW«« 
Si9a, $)^^'^{±TFT3 0i:r-^'ll6a^<om^^l*l 

-;W8 1. 8 3S.t^8 5S:}g^-ri>. 

[0122] l.:JLhiiBBL^XSS:^T. TFTTV^» 
WLl 0{SI<0^2r^^. 

[0123] OT> 010 iz^-ty a-f-A- - f 

■f, Mr6]^^2 0lcov>T{4>;<f7XS^^**ti'fflS 

t^'x■/f'y;?'S■igT^^«^i^•6 (;^X'yrS5 2) . ^: 
i . A 1 m<^^m^mcOiii)\ :^-7ny^T i^y^h 

[0124] -ecOf*, Ml^^2 0<O^WCX^N--y 
a^fciO. ITO«<OSBS««eiSS:>»5 0~2 0 0 
n mfOff? tciffflttS ^ i: t=:J: "5 .Mlta'^2 1 ^J^^ 
-ri> (Xx-yrS53) , "^h^Z. MlS]«fll2 1 <0:^ffl 

•TVn-A)VYn^%>r>i.o*,z^ *»oBf^|6]'e7t'y^ 

[0125] iJ^cOi o «-e*>'J^fi5;$il3t 

TFTT^-^^10i:MrSlS«2 0i:(4, ffi|6lMl6 

(>c^>yrs8 1 ) . ^m^m^zi.^. ws^ra^os 

(;z.x>yrS82) , _ 
[0126] jjUiSiB^ t^cMitra-feXtcJ; 0 , m^L 

[0127] JJLhPWt; 
I,. ccic, HI l«, iSS4S^7-«^S<o0*W 

mmmx'h^. 

[ 0 1 2 8 ] 0 1 1 l,zti^^X . **!fe}^®CtJtt^SSt 
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S;*7-^§^S«5O-0iJ-tS?gfirn>'-x ^' 1 1 0 0 

il&#tf?SB^B^: V -/US: 3 fifflS t , -^-iX-rixR G B 
fflcO^'f h'''<;U7'l OOR. 1 OOGS.t/'l O0Bi:L 

jfeiStO 7 >y M 1 0 2i)^hikMi^ii^^-^^tlh 
t, 3tfcc057-l 1 0 6aU^2»:60:/-<^Oy^'55 
-1 1 OStioT. RGB<7)HJiifetcMfe-r-?.3fej5£^ 
R, GS.y^BtC^(t^)^l. ^-fetCitJSSf ■S.5-f h^-N'/uy 
1 0 0 R. 10 0 GRX/1 0 0 BiZ-^ixJt'ixm'i)^tl^. 

ic, XWiVyX 112 2, 'J l^-lx 112 3at/ai 
ItP-yXl 1 2 4*»^)^SU V—l^yX^l l 2 l 
LXmi)^il?>> ^LX. ^-^ h^^f\^yiOOR. 100 
GRX/ 1 0 0 Bid i 0 ^-^L-e'ix^ira^fLTtHJS-fetcitJE 
•t'S.MffiiitJi-ti;, r-f i^a-x^'rUX^l 1 1 2(cJ: OS 
^-^m^tU^iik. aitU-i^Xl 1 14S■:rt■L•CX^"J- 
>'l 1 2 0lc;i&7-B«i:LTiSW$ix-l>. 
[0129] *?&BJ«, ±3^ L3tSISKg®tcRB^>ix-S> t 
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